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The Effects of Isolated Telephone
Interventions on Glycemic
Control in Type 2 Diabetes
A Literature Review

Judith A. Graziano, PhD, RN; Cynthia R. Gross, PhD

A systematic literature review of studies published between 1990 and 2008 was conducted
to evaluate the impact of isolated telephone interventions on glycemic control in adults with
type 2 diabetes. Eight randomized controlled trials met the inclusion criteria. Overall, the
interventions had mixed effects on glycemic control, suggesting further research is needed
in this area. Current evidence does not support isolated telephone interventions to improve
glycemic control in type 2 diabetes mellitus; well-designed studies to establish the effective-
ness of this potentially cost-effective modality can be an important step in addressing the
diabetes epidemic. Key words: diabetes, type 2, disease management, glycemic control,
HbA1c , literature review, telephone intervention

BACKGROUND AND SIGNIFICANCE

Diabetes mellitus (DM) is a group of
metabolic disorders resulting from distur-
bances in both insulin production and utiliza-
tion, leading to hyperglycemia. It is a grow-
ing public health problem that is an epidemic
in the United States. An estimated 23.6 mil-
lion Americans have DM, and approximately
1.5 million new cases are diagnosed each
year.1 Diabetes is the nation’s sixth leading
cause of death by disease, contributing to
more than 200 000 deaths annually.2 Type
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2 DM, the most prevalent type, accounts
for 90% to 95% of all DM cases.3 Previously
thought to be a less severe form of DM, clini-
cal studies have shown that uncontrolled hy-
perglycemia in type 2 DM results in the same
long-term vascular complications as seen in
type 1 DM.4 The United Kingdom Prospective
Diabetes Study (UKPDS), a 10-year landmark
study involving 3867 patients with type 2 DM,
demonstrated overwhelmingly that intensive
therapy aimed at achieving even modest im-
provements in hemoglobin A1c (HbA1c levels)
plays an essential role in reducing the risk of
developing microvascular complications (eg,
retinopathy, neuropathy, and nephropathy)
and in fostering trends toward reductions in
myocardial infarction and stroke.5,6

Despite important advances in the man-
agement of type 2 DM, informed by semi-
nal studies such as the UKPDS and dissemi-
nated in numerous practice guidelines, over-
all glycemic control has not improved and has
worsened in patients with type 2 DM.7 After
examining data from 1587 participants in 2
large representative national surveys (ie, the
National Health and Nutrition Examination
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Survey III [1988–1994] and National Health
and Nutrition Examination Survey [1999–
2000]) Koro and colleagues7 observed that,
consistent with current recommendations to-
ward earlier and more aggressive treatment in
type 2 DM, more patients were being treated
with oral hypoglycemic agents and oral agents
and insulin combined. The authors also re-
ported, however, that the rate of adequately
controlled type 2 DM in adults, defined as
HbA1c values less than 7.0%, decreased sig-
nificantly between the time periods 1988 to
1994 and 1999 to 2000, from 45% to 36%,
respectively.

In another study examining the National
Health and Nutrition Examination Survey
data, Harris8 examined the relationship be-
tween medical care, health status, and out-
comes of 733 adults with type 2 DM from
the National Health and Nutrition Examina-
tion Survey III. The author reported that, in
patients who reported good access to medical
care (95% indicating they had 1 usual source
of ambulatory medical care, 88% reporting
having had 2 or more physician visits in the
past 12 months, and 91% indicating that they
had health insurance), at least 58% had HbA1c

values over 7.0%.

Problem statement

It is well established that intensive treat-
ment in type 2 DM is needed to achieve
adequate glycemic control to prevent compli-
cations and that access to and utilization of
medical care is not sufficient to help patients
achieve satisfactory glycemic targets.

Telephone technology

The telephone is an easy-to-use familiar
technology that is almost universally available
in the United States. Data from a randomly
selected national sample of approximately
32 000 households in 2004 show that 94.6%
of the households had a telephone (46.4%
landline and cell, 42.2% landline only, 6% cell
only).9 Studies of primary interventions in-
volving the telephone have been shown to

improve adherence to medications and to
improve blood pressure readings in patients
with hypertension, to improve quality of life
in patients with cardiac problems, and to be
effective in changing physical activity and di-
etary behaviors.10−12 Riegel and colleagues13

showed that a telephone intervention re-
duced hospitalizations and overall costs in pa-
tients with heart failure compared with other
disease management approaches. Extensive
telephone access to healthcare practitioners
was a key element found to maintain lower
HbA1c levels in the Diabetes Control and Com-
plications Trial involving patients with type 1
DM.14

Understanding the effects of telephone-
based interventions in type 2 DM is impor-
tant because providing care for these individ-
uals is resource intensive, which drives up
the cost of care. The estimated direct medical
costs for treatment of diabetes and its com-
plications in the United States was $92 bil-
lion in 2002. Medical costs for populations
with DM are estimated to be 2.4 times higher
than for populations without diabetes.15 Con-
sidering the increasing incidence of type 2
DM, its accounting for an overwhelming per-
centage of all DM cases, and the scarcity of
healthcare resources, the challenge for health-
care providers is to apply evidence-based rec-
ommendations of cost-effective, easily imple-
mented interventions that have the potential
to assist large numbers of patients with type
2 DM to improve glycemic control.

PURPOSE STATEMENT

The purpose of this systematic literature re-
view was to perform a comprehensive review
of relevant quantitative studies on the impact
of telephone interventions on glycemic con-
trol in adult patients with type 2 DM. The
availability of the telephone and its familiarity
make it an ideal method for communicating
with patients with type 2 DM between clinic
visits. Understanding the evidence regarding
telephone-based interventions in type 2 DM
will inform providers caring for these patients
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and for patients with other chronic conditions
and assist them in making decisions as to the
merits of implementing telephone interven-
tions in their practice.

METHODS

Data sources

The search was conducted using EB-
SCOhost research databases. The databases
Academic Search Premier, ClinicalTrials.gov,
CINAHL (Cumulative Index to Nursing and
Allied Health Literature), The Cochrane
Database of Systematic Reviews, MEDLINE,
PsychINFO, and psychARTICLES were
searched using the search terms tele* and
(DM or type 2 diabetes) and (glycemic
control or HbA1c or self-monitoring of blood
glucose) and adult. The asterisk represented
the system’s truncation symbol that allowed
variations of search terms to be searched.
Limits included studies published in peer-
reviewed journals in the English language
and the publication years 1990 through
2008. Studies published prior to 1990 were
excluded because data supporting the rela-
tionship between tight glycemic control and
chronic complications of DM were limited
prior to that time.14

Selection

Study selection criteria included original
quantitative studies published in English eval-
uating the impact of a telephone interven-
tion on glycemic control measured by HbA1c

levels. Samples included adult patients with
type 2 DM either using or not using exoge-
nous insulin. All titles and abstracts were re-
viewed for relevance, and those meeting the
study selection criteria were retrieved along
with articles in which a determination of rele-
vance could not be made by reviewing the ti-
tles and abstracts. Reference lists of retrieved
articles were screened for additional relevant
studies. Seventy initial titles and abstracts
were reviewed; the selection process resulted
in 8 published randomized controlled trials
(RCTs) selected for this review.

The Cochrane Database search re-
sulted in 4 documents of interest, 2 future
protocols16,17 and 2 published reviews.18,19

The 2 protocols described processes to
be used in future reviews, one involving
telephone follow-up in patients with type 2
DM,16 and another review of mobile phone
messaging involving patients with both type
1 and type 2 DM.17 The 2 reviews were of
(a) interventions for improving adherence
to treatment recommendations in patients
with type 2 DM18 and (b) interventions to
improve management of both type 1 and
type 2 DM in outpatient settings.19 Only
4 studies in these 2 reviews included tele-
phone interventions, and 3 of these studies
were excluded from this review. One study
was excluded because it required participants
to access the Internet, 1 study focused on
a multifactorial intervention, and another
included only children with DM. The fourth
study was a duplicate study found during the
initial search and was included in this review.

Studies other than RCTs were considered
for inclusion in this review. However, no
prospective cohort studies or case-control
studies were retrieved after reviewing the ti-
tles and abstracts. This is not surprising since
studies evaluating the effects of telephone in-
terventions on glycemic control lend them-
selves to an RCT design by the nature of the
research questions being asked.

Studies that required patients to either have
home access to the Internet or travel to a
site where the Internet was available were ex-
cluded from the review because although this
technology is becoming more widely avail-
able in the homes of individuals, it is not as
widely available as the telephone. According
to the United States Census Bureau,20 only
54.7% of households reported Internet access
in 2003.

Validity assessment and grading system

Internal validity of the studies was
determined according to 6 domains of
the Cochrane methodology21 using The
Cochrane Collaboration’s tool for assessing
risk of bias. Using this method, the authors
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judged the studies separately on the basis
of what was reported in the articles in rela-
tion to the 6 domains. Discrepancies were
discussed, and consensus in judgment was
achieved. A judgment of “no” indicated a
high risk of bias in that domain, a judgment
of “unclear” indicated an uncertain risk of
bias, and a judgment of “yes” indicated a low
risk of bias in that domain. The overall body
of evidence for the RCTs evaluated in this
systematic review was rated according to
the American Diabetes Association22 grading
system. The American Diabetes Association
grading system describes an overall level of
evidence for a body of literature according
to published criteria. A rating of “A” indi-
cates that there is “Clear evidence from
well-conducted, generalizable, RCTs.”22(pS5) A
rating of “B” indicates that there is “Support-
ive evidence from well-conducted cohort
studies.”22(pS5) A rating of “C” indicates that
there is “Supportive evidence from poorly
controlled or uncontrolled studies”22(pS5); and
a rating of “D” indicates that there is “Expert
consensus or clinical experience.”22(pS5)

Data abstraction and study

characteristics

The data were collected and organized
into a table to assist with comparisons across
studies using a Review Matrix described by
Garrard.23 Data were collated according to
the purpose of the study, the intervention, the
design and sample, the outcome measures,
the measurement instruments, and the results
(Table 1).

RESULTS

Purpose

The main purpose of 6 of the studies
reviewed was to evaluate the effect of a
telephone-delivered intervention on glycemic
control in patients with type 2 DM.25,26,28−31

Two studies evaluated the effects of a tele-
phone component of a broader program on
glycemic control in patients with type 2
DM.24,27

Interventions

The interventions consisted primarily of
outgoing calls to patients. Young et al31 was
the only study that reported incoming calls
from patients (10% of telephone consulta-
tions). Seven of the 8 interventions reviewed
consisted of tailored messages based on ei-
ther an initial assessment or ongoing assess-
ments based on participants’ responses to
queries.24−26,28−31 Maljanian et al27 delivered
scripted messages intended to reinforce edu-
cation and self-management skills presented
to participants at an initial education session.
The authors of this study did not report an ini-
tial or ongoing assessment of participants on
which the script was tailored.

Glasgow and Toobert24 conducted a base-
line interactive multimedia computer-assisted
dietary assessment that resulted in a tailored
dietary fat reduction goal based on partici-
pants’ eating patterns and preferences. The
follow-up calls provided ongoing support, re-
inforcement, and problem solving aimed at
attaining these goals. The interventions in
3 studies provided education and reinforce-
ment of self-care activities and provided di-
etary and medication adjustment recommen-
dations on the basis of information obtained
from participants’ glucose, diet, and exercise
logs kept during the intervention.25,26,28

The interventions in the 2 studies by
Piette and colleagues29,30 consisted of auto-
mated technology that delivered messages in
a human voice and that gathered informa-
tion via touch-tone or voice-recognition tech-
nology aimed at determining participants’
health status. Based on reports generated
weekly, nurses contacted participants to ad-
dress problems reported during the auto-
mated assessments and provided more self-
care education. Primary care physicians were
contacted if the acuity of the call warranted
a contact. The intervention in the study con-
ducted by Young et al31 consisted of starting
with a series of questions generated from a
call center using an intranet protocol to iden-
tify gaps in knowledge and providing advice
regarding lifestyle improvements. Subsequent
components of the intervention consisted of
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assessing and supporting readiness to change,
and assessment of medication adherence and
glucose control. Information gathered from
participants was subject to review, and refer-
rals were made to diabetes specialist nurses
who were able to adjust medications accord-
ing to established guidelines.

Duration of the interventions varied from
3 months25−28 to 12 months.24,29,30,31 The
duration of the intervention in the study
conducted by Glasgow and Toobert24 was
6 months. Outcomes were measured immedi-
ately after the interventions ceased in all stud-
ies except Maljanian et al,27 where outcomes
were assessed immediately after the 3-month
intervention and again at 12 months.

Nurses were involved in all of the in-
terventions either by directly making the
calls,24−28 by supervising calls made by
trained telecarers,31 or by conducting follow-
up calls in response to participants’ reports
from automated assessments.29,30 None of the
studies mentioned the use of cellular phones
in the intervention.

Design and validity assessment

All of the studies reported using a ran-
domized controlled design. Details regarding
the randomization methods and concealment
of allocation were lacking in some of the stud-
ies. In 2 studies,25,28 the authors reported ran-
domization by the toss of a coin to either in-
tervention or control groups. The authors did
not explain how equal numbers in each group
were obtained or whether allocation conceal-
ment was done. Another study described ran-
domization using a random number table;
allocation concealment was not reported.26

The 2 studies by Piette and colleagues29,30

reported both sequence generation (ie, ran-
domization using a table of randomly per-
muted numbers) and allocation concealment
(ie, sealed envelopes prior to randomization).
Young et al31 was the only study to report
random selection of participants from a sam-
pling frame generated from a list of individuals
with type 2 DM. The authors also reported se-
quence generation (ie, postrecruitment block
randomization stratified by HbA1c); alloca-

tion concealment was reported, but not fully
described. The 2 remaining studies24,27 re-
ported insufficient detail regarding random
assignment and did not report allocation
concealment.

With the exception of 2 studies that re-
ported analysis of HbA1c in a blinded fash-
ion by laboratory personnel who were not
aware of group allocation,29,30 blinding was
not addressed in the studies. Incomplete out-
come data were addressed in all of the stud-
ies reviewed with attrition rates between 7%
and 34%. Four studies24,29−31 were given a
judgment of “yes” indicating that in the re-
viewers’ judgment adequate measures were
taken to control for this bias. Two studies25,28

were given a judgment of “unclear” because
information regarding differences between in-
dividuals who stayed in the study compared
with those who dropped out was not pro-
vided. One study had a high (34%) attri-
tion rate27 and another study had an im-
balance in missing outcome data between
groups.25

All 8 studies appeared to be free of bias re-
lated to selective outcome reporting, and the
majority of the studies contained no obvious
other sources of bias. However, 2 studies25,28

may have recruited participants from the
same institution during overlapping periods
of time. It was unclear whether these 2 sam-
ples were independent of each other.

Samples and settings

Samples ranged in size from 35 to 591.
A sample size analysis was reported in
2 studies.26,31 Five of the studies included pa-
tients with type 2 DM only.24−26,28,31 Ninety-
six percent of the participants in the study
by Maljanian et al27 had type 2 DM. Two
studies29,30 did not specify the type of DM;
however, since 90%–95% of individuals with
diabetes have type 2 DM, and less than 40%
of the participants in these samples were tak-
ing insulin, one can surmise that the majority
of the participants in these 2 studies had type
2 DM.

Three of the studies25,26,28 recruited
small samples of predominately female,
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educated participants from an endocrinology
outpatient department of a tertiary care
hospital in an urban city in South Korea,
which limits generalizability to similar indi-
viduals at a similar setting. These studies also
excluded patients with severe cardiovascular
disease or uncontrolled hypertension, which
further limits generalizability. One study31

recruited participants from a primarily white,
low-socioeconomic inner-city location in
Greater Manchester, England, from a number
of general practices. The fact that a number
of general practices were included in the
study enhances external validity, but gener-
alizability is still limited to a similar group
of white individuals who reside in a low-
socioeconomic urban area in England. One
study30 recruited participants from 2 general
medicine clinics of a county public health
system in California. Their sample was 50%
Hispanic, with the majority of participants
earning $10 000 or less per year. This study
was replicated in a Veterans Affairs healthcare
system; this sample29 consisted of mostly
male participants, with a race mix of white,
black and Hispanic participants who were
better-off at baseline in terms of socioeco-
nomic status, self-care, and glycemic control
compared with the county cohort. Interven-
tion effects were observed in both studies,
but to a lesser extent in the Veterans Affairs
study. The replication study showing inter-
vention effects in the same direction as the
original study and the diversity of participants
and settings in these 2 studies enhances the
external validity of these 2 studies. Another
study27 recruited participants from a hospital-
based DM clinic in Connecticut. This sample
was made up of primarily middle-aged and
white participants. One study24 increased the
external validity of their sample by recruiting
from 12 primary care small group practices
that had privileges at a community hospital
in Oregon. The participants were primarily
white, and more than half reported having
attended at least some college.

The average age across studies was similar,
mean = 60 years (range 54.5–60.5). With the
exception of the study conducted at a Veter-
ans Affairs medical center,29 close to 60% of

the participants in the studies were women,
mean 57% (range 42%–70%). Of the 7 stud-
ies reporting insulin use, on average approxi-
mately 34% of participants were using insulin
(range 16%–48%).

Glycemic control outcomes

Glycemic control was determined by
HbA1c levels in all of the studies either by
comparing the mean change in HbA1c levels
between intervention and control groups
or by comparing mean endpoint HbA1c

levels between the 2 groups. Using analysis
of covariance to adjust for baseline values
and use of insulin, Glasgow and Toobert24

analyzed 267 participants who had follow-up
HbA1c data at both 3 and 6 months. The
researchers found no statistically significant
differences among the 3 treatment groups
in mean change in HbA1c levels at either
endpoint; a small overall mean reduction
of 0.1 percentage points to 0.2 percentage
points was seen (P = ns).

Using analysis of variance, Kim and Oh25

analyzed 36 participants who had follow-
up data at 3 months and found a statisti-
cally significant decrease in mean change
in HbA1c levels between the treatment and
control groups (−1.2 percentage points in
the intervention group and +0.6 percentage
points in the control group, P < .05). Sim-
ilarly, in the study reported by Kim et al26

using analysis of variance, the authors ana-
lyzed 25 participants who had follow-up data
at 3 months and found a statistically signifi-
cant decrease in mean change in HbA1c lev-
els (−1.2 percentage points in the interven-
tion group and +0.5 percentage points in
the control group, P = .004). Oh et al28 re-
ported a statistically significant mean change
in HbA1c levels in 38 participants complet-
ing a 3-month study; the analysis of variance
showed a −1.2 percentage point change in
HbA1c levels in the intervention group com-
pared with a +0.3 percentage point change
in HbA1c levels in the control group (P =
.000).28 The authors of these 3 studies did
not report adjusted analyses, but noted that
there was no statistically significant difference
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in baseline HbA1c levels between intervention
and control groups.

In the study by Young et al,31 mean dif-
ferences in HbA1c levels in 394 intervention
participants and 197 control participants at
12 months were analyzed by baseline HbA1c

strata. Overall, a statistically significant im-
provement in mean change in HbA1c levels of
0.3 percentage points was seen in the inter-
vention group when compared with the con-
trol group (P = .003). For participants with
a baseline HbA1c level of 7% or more, the
improvement increased by 0.49 percentage
points (P < .001); participants with a base-
line HbA1c level less than 7% experienced no
change. No changes were found to be due to
age, gender, or practice type.

When adjusting for baseline values and use
of insulin, Piette et al30 found no statistically
significant differences between the treatment
and control groups’ mean endpoint HbA1c lev-
els measured at 12 months (8.4% intervention
group vs 8.1% control group, P = .1) in their
analysis of 248 participants. A statistically sig-
nificant proportion of participants was found
to have a normal HbA1c level defined as less
than 6.4%, in the intervention group com-
pared with the control group at the end of
the study (8% normal in the control group
compared with 17% normal in the interven-
tion group, P = .04). Similarly, in their repli-
cation study,29 the overall adjusted endpoint
mean HbA1c levels at 12 months in 272 partici-
pants providing data was nonsignificant (8.1%
intervention group vs 8.2% control group,
P = .3). However, when the analysis was re-
stricted to participants with a baseline HbA1c

level of 8% or more (n = 122), adjusted mean
endpoint HbA1c levels values differed by 0.5
percentage points between intervention and
control groups (P = .04). Among participants
whose baseline HbA1c level was 9% or more,
adjusted mean endpoint values differed by
1.1 percentage points (P = .04).

Maljanian et al27 reported on 274 partici-
pants at 3 and 12 months. There was no sta-
tistically significant difference between inter-
vention and control participants on adjusted
analysis of mean endpoint HbA1c levels (P
value not reported). Group assignment was

not a significant predictor of whether the par-
ticipant met the American Diabetes Associa-
tion target of less than 7.0% for HbA1c lev-
els at the 3- or 12-month follow-up point.
The authors speculated that an overall de-
crease in HbA1c levels to a mean of 6.8% may
have reached a floor effect with the successful
base program, and that without the base pro-
gram, the telephone intervention may have
had a more pronounced effect on glycemic
control.

SYNTHESIS

The aim of this review was to perform a
comprehensive review of relevant quantita-
tive studies on the impact of telephone in-
terventions on glycemic control in adult pa-
tients with type 2 DM. A moderate number
of studies were initially identified, but only
8 met the final inclusion criteria. These 8 stud-
ies were heterogeneous in terms of the pop-
ulations studied, the settings, the type and in-
tensity of the interventions, the outcomes as-
sessed, and study quality.

Effectiveness of interventions on

glycemic control

Overall, the interventions in the studies had
mixed effects on glycemic control in adult pa-
tients with type 2 DM. In the UKPDS5 for each
reduction in mean HbA1c levels of 1 percent-
age point, a reduction in risk of 37% was re-
alized for microvascular complications, 14%
for myocardial infarction, and 21% for deaths,
(P = .0001). The studies in this review that
evaluated interventions of a shorter duration
(ie, 3 months) showed changes in HbA1c lev-
els that are thought to be clinically relevant:
a mean change in HbA1c levels of −1.2 per-
centage points in the intervention groups
compared with mean change in HbA1c lev-
els of +0.6 percentage points, +0.5 percent-
age points, +0.3 percentage points, respec-
tively in the control groups.25,26,28 The other
study that demonstrated a statistically signif-
icant difference between intervention and
control groups on change in HbA1c level was
of questionable clinical significance (−0.3
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percentage points); the intervention duration
was 12 months.31

Four studies24,27,29,30 did not show positive
effects on glycemic control when compar-
ing entire cohorts of intervention with con-
trol groups. In one study24 the primary focus
was a dietary intervention aimed at improv-
ing behavioral, physiological, quality of life,
and satisfaction outcomes. The intervention
was moderately successful at achieving self-
reported dietary improvements. Maljanian
and colleagues27 demonstrated a reduction in
HbA1c level with an initial hospital-based dis-
ease management model. However, no fur-
ther reductions in HbA1c level were seen
when the telephone component was added,
perhaps due to a floor effect. The 2 studies by
Piette and colleagues29,30 did not show statis-
tically significant differences between groups
on mean HbA1c level at the end of their 12-
month interventions. They did observe some
differences when dividing groups into co-
horts of participants with HbA1c levels of less
than 6.4% and of 8.0% or more.29,30

Internal validity

The overall “grade,” based on the Ameri-
can Diabetes Association grading system as-
signed by these authors to this body of
evidence, evaluating the use of telephone in-
terventions on glycemic control in patients
with type 2 DM is a Level of Evidence “C,”
meaning that there is “evidence from RCTs
with 1 or more major or 3 or more minor
methodological flaws that could invalidate
the results.”22(pS5) Despite fairly large sample
sizes in 5 studies, only 2 reported a sam-
ple size analysis,26,31 which limits the ability
to determine if the studies were adequately
powered a priori based on a theoretically
determined effect size. Only 2 studies29,30

adequately reported allocation concealment.
Lack of allocation concealment can lead to
bias that undermines the theoretical benefits
of random assignment. Studies have shown
that lack of allocation concealment can lead
to exaggerated treatment effects.32

Control conditions were mentioned in all
but 1 study,29 but sufficient detail regarding

control conditions was lacking across stud-
ies, making it difficult to judge whether con-
ditions other than exposure to the interven-
tion were responsible for observed outcomes.
Only 1 study31 reported comparing changes
in medication between treatment and con-
trol groups that occurred during the inter-
vention period, and only 3 studies compared
diabetes-related healthcare visits between in-
tervention and control groups during the in-
tervention period.27,29,30 Theoretically, large
samples and random assignment of partic-
ipants to intervention and control groups
should control for these potentially confound-
ing variables, but because of their strong po-
tential effect on outcomes, reporting on the
balance of medication changes and interim
diabetes-related visits between groups would
have enhanced the internal validity of the
studies.

Two studies27,31 did not report the actual
number of telephone calls patients received
during the intervention period. Glasgow and
Toobert24 reported an implementation score
of 80% to 90% for calls scheduled 3 to 4 per
individual over 6 months. The remaining stud-
ies reported an average of 16 calls per par-
ticipant over a 3-month intervention,25,26,28

an average of 6 calls per participant over
12 months,30 and an average of 13 calls per
participant over 12 months.29 The variation
in both the intensity and reporting of inten-
sity of the interventions makes it difficult to
draw conclusions on the basis of this variable.
It remains unclear what intensity of telephone
intervention is most likely to impact glycemic
control.

External validity

The generalizability of this body of litera-
ture is limited to patients with type 2 DM who
have similar characteristics to the participants
who were studied and who are receiving care
in similar settings. This is largely because only
1 study used random selection of participants.
Random selection of participants is the only
method that can theoretically ensure repre-
sentation of the true population from which
the sample was drawn.33
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CONCLUSION

The Diabetes Control and Complications
Trial34 reported that the costs associated
with an expert team of clinicians working
with patients in the intensive therapy group
were considerable ($4000 per year intensive
therapy versus $1666 per year conventional
therapy).35 Because needed resources are not
always available in the general community,
new strategies that require less cost and ef-
fort to maintain this level of intensive ther-
apy are needed.34 The UKPDS6 confirmed the
findings of the Diabetes Control and Compli-
cations Trial in patients with type 2 DM. Previ-
ous research has shown that self-management
training and disease management programs
are effective in achieving glycemic control in
patients with type 2 DM, but that knowledge
regarding the effects of individual manage-
ment strategies is limited.36

This review attempts to clarify the ef-
fects of telephone interventions on glycemic
control in type 2 DM to inform the prac-
tice of providers considering using this
approach. Only studies that examined the
effect of telephone interventions without
requiring participants to connect to the

Internet were included. However, 3 of the
studies used advanced technology to deliver
the intervention.29−31 Limitations of this re-
view include a narrow search strategy that
may have contributed to the small number of
articles reviewed. No attempt was made to
review unpublished works. Glycemic control
was not the primary outcome of interest in
all of the studies reviewed, which might have
limited the power these studies had to de-
tect changes in glycemic control. No attempt
was made in this review to examine the po-
tential mediating effect that changes in self-
care behavior or other factors may have had
on glycemic control, which limits the ability
to understand the effects of these factors on
glycemic control.

Although current evidence does not sup-
port the use of telephone interventions to im-
prove glycemic control in type 2 DM, well-
designed studies to establish the effectiveness
of this potentially cost-effective modality can
be an important step in addressing the dia-
betes epidemic. Future studies should evalu-
ate the effects of advanced technology such as
automated systems that deliver messages and
collect information, cell phones, and video
messaging.
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